Global warming and climate change have led to extreme changes in climatic conditions in recent years. The Taiwan government designates the construction of the Kinmen County as low carbon islands, to promote the operation of 100 electric motorcycles and battery demonstration. This study combined with island tourism, after boarding the island, visitors can rent electric motorcycles from the passenger service center and coordinate with the island tour map to show the location of the battery exchange points, so as to facilitate the search. During the operation, the amount of electric motorcycle lease is 15,551 times, the total mileage of motor vehicle is 284,404 km, the number of battery exchange is 622 times, the lease income is about NT$900,000. To reduce carbon and economic benefits of the assessment, compared to the motorcycles (50 c.c), electric motorcycles (EM 100) can reduce the carbon emissions by 8,726 kg, reducing energy costs of NT$422,594.
Introduction
Global warming and climate change have led to extreme changes in climatic conditions in recent years. In addition, as a result of the rapid increase in human activities, fossil fuels are rapidly depleted. As a result, carbon reduction has become a daunting challenge for the 21st century. Many countries have actively implemented measures to combat local greenhouse gas emissions [1] [2] . Fifth Assessment Report (AR5) of the Intergovernmental Panel on Climate Change (IPCC) stressed that unless mitigation actions were implemented, the global average surface temperature would rise by 3.7-4.8°C in 2100 [3] . Therefore, actively promoting green policies, creating employment opportunities for sustainable investment, implementing environmental and ecological sustainability, and building a Low-carbon society with a low-carbon economy should be a key issue for countries around the world. As a result, many countries around the world have taken action to calculate their greenhouse gas (GHG) emissions using specific technologies [4] , which has been translated into concrete action.
Many urban residents, especially in Asia, have adopted motorcycles as the main vehicle for urban transport. Relatively high but dispersed population and work density, narrow streets and a uniform distribution of road networks make motorcycling a convenient choice for many urban point-to-point trips. Low-cost Chinese motorcycles, credit and cheap fuel also make it an affordable option.
Motorcycles can not only use space effectively because of their size and maneuverability [5] [6] [7] , but their efficiency may increase the proportion of traffic including motorcycles [8] . According to statistics published by the Taiwan Environmental Protection Agency, the number of carbon monoxide, hydrocarbons and particulate matter produced by traditional motorcycles accounted for 27%, 48% and 23% of the total amount generated by all road vehicles. Motorcycles have become the main source of air pollution in Taiwan. In order to achieve the objectives of the Convention on Sustainable Energy policy, the Government has implemented carbon emission controls in the transport sector, and has developed allowable energy performance standards and air pollution emission standards for motorcycles [9] . In addition, the Government has introduced a number of measures to promote electric motorcycles. These include exemption from the consumption tax and fuel duty of motorcycles, and price subsidies for purchasers.
Personal mobility has a number of harmful effects on the environment due to the prevailing use of fossil fuels. Spreading ownership and the use of electric motorcycles is widely considered as a symptom of unsustainable transport [10] .
Motor vehicle use is seen as a major contributor to climate change, air pollution [11] and oil dependence [12] . In order to mitigate the negative effects of personal transport, electrification (e-mobility) is proposed and increasingly being adopted by governments worldwide. The purpose of most electrification policies is to improve local pollution levels and to tackle climate change by tapping into renewable power sources [13] . Global motor vehicle ownership exceeds 1.7 billion units [14] , but less than 0.2% of the global light duty vehicle fleet are electrically powered [15] . A large proportion of electric motorcycles are privately owned, so the adoption of electric vehicles (EV) relies heavily on consumers' perception of them [16] . Consequently, it is important to understand the consumers' motives in using EV's, in order to successfully promote or market them.
Powered two-wheeler aberration
Historically, motor vehicle ownership has been closely related to per-capita income, but the relationship is non-linear. The highest growth rates are historically observed when annual income levels range from 3,000-10,000 US$.
Europe and Japan already had a few individuals at this income level by the 1960s, but highly populated, developing countries in Asia currently have many individuals in this mid-income range [17] (Dargay et al., 2007 ).
This historic observation may not hold in Asia. Taiwan has an economic ranking that is similar to Germany's, in terms of GDP per capita (PPP) [18] . The 10,000 USD income level was surpassed during the 2000s. While car ownership did increase, Taiwan still has the highest ratio of PTW per capita in the world.
Many households own both cars and motorcycles and use them for different types of trips. A similar development can be expected in other South-East-Asian countries, such as Vietnam, Indonesia or Thailand. These have a similar climate, high population density and are home to much of the global motorcycle fleet.
Law et al. [19] noted that, "there is always a time lag between economic growth and the motorcycle to passenger car ownership ratio". However, the substitution of motorcycle ownership to car ownership has been found to be statistically insignificant. Wen et al. [20] noted that motorcycles are preferable for short-range transport, even for car owners. This study also found that household income is not significantly associated with motorcycle ownership and that moderate increases in the price of gasoline trigger a shift from car to motorcycle usage.
From a lifecycle perspective, electric motorcycles have the potential to reduce energy consumption and harmful emissions [21] . However, the lack of rider protection at high speeds remains a major issue and much research has been focused on safety [22] [23] . The contribution to (or rather the obstruction of) traffic flow and the way in which PTW's affect road capacity and traffic performance is problematic [24] . There are pros and cons to the use of electric motorcycles for future mobility, but the increasing growth cannot be ignored, and is a motivation for this study.
Under the current research background, the increase of energy generation cost and the market price rise constitute the main barriers for consumers to adopt green energy [25] . Although opinion polls show consumers are willing to pay a premium for green energy [26] [27] , Green energy company's market share is still very low [28] . The cost of green energy is higher than conventional power, which discourages many potential consumers [25] . The future success of green energy depends on effective branding and marketing communication strategies that can improve consumer perceptions [29] [30] .
Although technical features and green electric marks provide consumers with utilitarian benefits, the purchase of green products may have psychological benefits. With the improvement of living standard, people pay more and more attention to the sustainability of the environment. An environment-friendly utilization and production system should be established. Green use behavior is influenced by many factors. The willingness of consumers and the ability to engage in green use are critical [31] . Diffusion of green use is a huge challenge.
More and more literatures show that the government should play a central role in promoting green utilization [32] [33] [34] [35] [36] [37] [38] [39] .
In Taiwan, the government is pushing for carbon-reduction efforts and is expected to push 6 low-carbon cities and complete 4 low-carbon life cycles in 2020.
Designate the construction of Kinmen and Penghu county as low carbon islands.
Kinmen is located on the mainland of the Fujian southeast Xiamen Bay, three sides of the mainland around the west from Xiamen output 10 nautical miles, east across the Taiwan Strait and 150 nautical miles apart. This study contributes to the consumer preference of electric motorcycles in three main ways. First, it adds an additional and substantial difference in the location of the case. In the existing studies in Asia, Vietnam, China and Taiwan, Kinmen is smaller and has a higher share of motorcycle models than any other city. This size and relative dependence on motorcycles makes it a better case for small and medium scale fast-growing motorcycle cities. Second, the survey provides an electric alternative to the fee infrastructure based on the tourism environment. This contrasts with most of the schemes proposed in the current study of consumer preferences for high-power electric motorcycles [40] [41] . While fast-charging and battery swaps may make electric vehicles more appealing, these charging systems require expensive infrastructure investments that may take years to achieve. Third, the survey includes more questions about consumer preferences for electric motorcycles and concerns about the local and global environment.
The data provide an estimate of how much environmental-conscious respondents are willing to put on a motorcycle. This paper is structured as follows: Section 2 describes the methodology, including the scope of research and objective. Section 3 presents results, Section 4 explains the results. Section 5 concludes the results and discusses their policy implications for the suggestion 2. Methodology
Scope of research
In order to better understand the complex nature of powered two-wheelers (PTW) [42] , a typology for electric motorcycles (EM) is proposed. This study combined with island tourism, after boarding the island, visitors can rent electric motorcycles from the passenger service center (electric motorcycle leasing station) and coordinate with the island Tour map to show the location of the roundabout, the locations of the spots, the location of the battery exchange points and the road rescue and emergency contact telephone information, so as to facilitate the search. Through the collection of relevant data to understand the behavior patterns of tourists and the amount of pollution reduction.
Objective
The objective of this study was followed (1) Create a Low-carbon life circle, implement carbon reduction, the low-carbon concept in daily life.
(2) Reduce energy consumption and reduce carbon dioxide emissions.
(3) Constructed with the best use of motor vehicle environment, providing the best business model.
Results

Set electric motorcycles battery exchange station
The Terminal passenger Service Centre (S1) provides battery Exchange services, the choice of other battery exchange locations is to provide tourist convenience as the primary consideration, after space analysis, selected tourist attractions near, respectively, in Warrior Fort (S2), Lake well Head (S3), General Sundays) The average daily lease electric motorcycles is 65 trips respectively (shown in Figure 3, 4) . the data, the number of leases is more than 9:00 to 12:00. The number of leases for each period are detailed in Figure 5 and Figure 5 . Statistics on the number of leases in each period of a day Number of lease
In addition to the battery exchange, the battery exchange station service personnel will be torn off the sticker, paste on the registration form and charge NT$20 for exchange fees, people at the exchange stations to replace the battery count, as shown in Table 3 and Figure 6 ,7. Table 4 . Note: Price and durable life (starting from the date the vehicle are manufactured and finished)
Given the design of the survey, it is not clear whether these consumers and at what price or quality level will be willing to consider electric motorcycles.
Finally, the existing energy network may be difficult to deal with by increasing the energy demand from high permeable high-powered electric motorcycles.
Overnight 100% for high-power electric motorcycles will require an estimated 63% of current energy consumption to maintain an average daily travel of 30 km per motorcycle [43] .
Even a modest shift to low performance electric motorcycles can also pose a challenge to energy distribution. The probability of choosing electric motorcycles increases with the increase of speed, the endurance, the increase of charging time, the decrease of fuel cost and the decrease of monthly payment. This is intuitive, in line with existing research results, on price, quality and preferred alternative fuel vehicles [44] [45] [46] [47] [48] [49] .
Business Cost Planning
This study purchased the cost of light electric motorcycles (100) and the original batterys (50 groups) NT$6,99.6 million, the annual operating costs of NT$819, 500, annual manpower costs NT$1.32 million, annual depreciation costs NT$383,100, it is estimated that the total cost of this year is NT$9.4886 million.
The annual cost of the following year is NT$2.5226 million, if according to the Table 4 .7-3 evaluation method, the current implementation of the 12-month rental revenue costs NT$800,000, therefore, the promotion of electric motorcycles need to compile about NT$1.7 million of the budget to achieve the goal of sustainable operation. The proposed reduction of the budget is as follows: first, to increase the number of rental passengers, the second increases the rental costs. to five years as the benchmark, the total cost of electric motorcycle is NT$27,875, the general fuel motorcycle is NT$48,700, 10 years as the benchmark estimate, the cumulative cost of motor vehicles is NT$55,750, the general fuel motorcycles for NT$98,000. The cumulative expenditure statistics are detailed as shown in Table   8 . 
Conclusions and Suggestion
Conclusions
In this paper, the potential of electric motorcycles on the island is studied by means of investigation. As in many fast-growing cities in Asia, Latin America and Africa [18] , the ownership and use of motorcycles have increased rapidly over the past two decades. Motorcycles offer inexpensive, relatively safe, easy point-to-point travel and control of transportation systems. However, they also reduce the quality of the urban environment and cause massive and harmful local pollution. Electric motorcycles can be explained by reducing one of the most damaging effects of motorcycles.
(1) Pre-matching inquiry
To complete the Zero Carbon Island target, to promote the operation of 100 electric motorcycles and battery demonstration, problems such as setting up the charging standard of motor car leasing, local industry rebound, incomplete vehicle certification and audit system, shipping vehicle charging standard and operation site, etc., so as to promote green transport.
Tourism satisfaction lies in transport facilitation and economic considerations, in order to enable people to jointly respond to carbon reduction action, the government set an incentive to rent charges, but also provide overnight island passengers, free rental 24-hour electric motorcycle.
Economic orientation, in order to increase the use of tourists, in addition to businesses set up battery exchange stations, prompting visitors to exchange batteries, and the introduction of "Carbon coupon", into the commodity consumption.
(2) Operating conditions During the operation, the amount of electric motorcycle lease is 15,551 times, the total mileage of motor vehicle is 284,404 km, the number of battery exchange is 622 times, the lease income is about NT$900,000.
In addition to January, February for the trial operation during the period of the lease fee has less income, the average monthly income between March to
December is about NT$80,000. Carbon coupon issued a total of 14,218, there is a use and exchange of 13,918, the utilization rate of 97%.
Suggestion
(1) To shoot marketing ads or short films to market island attractions to attract people's interest in Low-carbon Islands. In addition, it can be used with electric motorcycle general education and travel in depth.
(2) Electric motorcycles can be used across the islands, and provide an off-site return of services, so that tourists have a convenient and preferential choice.
(3) Rental costs may be adjusted, or a different lease-hours scheme can be introduced to increase the fixed income. In addition, schemes suitable for local residents, such as monthly, annual and hire-purchase schemes, can be introduced.
(4) In order to achieve the target of the low carbon island, it is suggested that in addition to the continuous promotion of green energy transport, we should speed up the scrap speed of the two-stroke motorcycles, so that the pollution can be effectively reduced.
